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ABSTRACT

In 2022, seismicity analysis was conducted based on 62 digital seismic stations. Throughout the year,
12,284 earthquakes were recorded. Of these, 3,383 were local earthquakes (occurring in the territory of
Azerbaijan), 3,314 were regional, and 4,011 were distant earthquakes. Additionally, 1,463 weak tremors
(registered by a single station) and 1,575 industrial explosions were recorded. Compared to 2021, the number
of earthquakes in 2022 and the amount of released seismic energy decreased. In 2021, there were 6,071
earthquakes: the amount of seismic energy released was Y E = 6.02 <10 J, with a maximum magnitude of ml
=5.1. In 2022, the amount of released seismic energy was Y E = 8.55x10'" J, with a maximum magnitude of
ml = 4.9. Throughout 2022, seismicity was observed in the Greater Caucasus, the Middle Kura Basin, and the
Caspian Sea. Seismic activation was noted in the West Caspian, Palmira-Absheron, Aji-Chay-Alat, Ganja-
Chay-Alazan, Gazakh-Signakh, Talysh, Akhvai, Sangachal-Ogurjug, Garabogaz-Safidrud, and Agrahan-
Kasnawod regions. Another mud volcano eruption occurred in Lokbatan, and based on the arrival time of
waves from the stations, the period of mud volcano eruption activation, the depth of the focus, the duration of
the eruption, and the energy released during the eruption were determined. The mechanisms of 48 earthquake
foci were identified. Analysis of compression and extension axes, based on data from earthquake focus
mechanisms, showed that the central and western parts of the republic's territory are mainly characterized by
compressive stress. Tensile stress is observed in the Gobustan-Absheron region, the central parts of the
Caspian Sea, and the Guba-Gusar regions.

Keywords: seismic analysis, West Caspian fault, Palmira-Absheron, Aji-Chay-Alat tectonic faults,
earthquake focus mechanism analysis, mud volcano.

“KINEMETRIKS” SEYSMiK STANSiYALARININ MOLUMATLARI OSASINDA 2022-Ci iLDO
AZORBAYCAN VO OTRAF BOLGOLORIN SEYSMIKLiYiNiN QiYMOTLONDIRILMOSI

Yetirmigli O.C., fsmayilova S.S., Kazimova S.S., Islamova S.K.

XULASO

2022-ci ild> 62 ragomsal seysmik stansiya asasinda seysmiklik tahlili aparilmigdir. Ilin arzinds 12 284

zalzalo qeydo alinmisdir. Onlardan 3383-ii yerli zalzolo (Azarbaycan arazisinda bas veran), 3314-ii regional
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va 4011-i uzaq zalzalalordir. Bundan alava, 1463 zaif tokan (valmiz bir stansiya torafindon geyda alinan) va
1575 sanaye partlayisi geyda alinmuisdir. 2021-ci illa miiqayisada 2022-ci ildo zalzalalorin sayr va ayrilan
seysmik enerji migdart azalmisdir. Bela ki, 2021-ci ilda 6071 zalzalo bas vermisdir: ayrilan seysmik enerjinin
miqdar: Y E = 6.02x107? C, maksimum magnitud ml = 5.1 olmusdur. 2022-ci ildo ayrilan seysmik enerji
migdart Y E = 8.55x10"" C olmus, maksimum magqnitud ml = 4.9 olmugdur. 2022-ci il arzinda seysmiklik Boyiik
Qafqazda, Orta Kiir hovzasinda vo Xozor donizinda miisahida edilmisdir. Seysmik aktiviasma Qoarbi-Xozor,
Palmir-dbseron, Aci¢ay-Alat, Goncacay-Alazan, Qazax-Signag, Tals, Axvay, Sanqgag¢al-Ogurcuq,
Qarabogaz-Sofidrud, Aqraxan-Krasnovod zonalarinda miisahids edilmisdir. Lokbatanda névbati palciq
vulkani piiskiirmiis, stansiyalardan galan dalgalarin galma vaxti asasinda palgig vulkanlarinin piiskiirma
dovrii, ocagin doarinliyi, piiskiirmanin davamliligi va piiskiirma zamam ayrilan enerji miiayyon edilmisdir.

48 zalzalonin ocaq mexanizmlori miiayyan edilmisdir. Zalzolo ocaq mexanizmlarinin malumatlart
asasinda sixtlma va gorilma oxlarumin analizi géstormisdir ki, respublikamin markazi va qarb hissalori asason
sixiima gorginliyi ilo xarakterizo olunur. Garilma garginliyi Qobustan-Abseron arazisinda, Xozarin markazi
hissalorinda va Quba-Qusar bolgalorinda miisahida olunur.

Acar sozlar: seysmik tohlil, Qarbi-Xozor qirigi, Palmir-Abseron, Acigay-Alot tektonik qirilma zonalari,

zolzalo ocagl mexanizmlarinin tohlili, palgiq vulkani.

OIIEHKA CEUCMHMYHOCTH A3EPBAWI’KAHA U ITPUJIET AIOIIIUX PETUOHOB B 2022
oY HA OCHOBE JAHHBIX CEHCMUYECKHUX CTAHIIUHA “KINEMETRICS”

Emupmuwinu I'. /., Ucmaunosa C.C., Kazvimosa C.3., Hcramosa LK.

AHHOTAIMA

B 2022 200y 6vi1 nposeden ananu3s ceticMuuHoCmu Ha ocHose 62 yu@poguix ceticmuueckux cmanyuil. B
meuenue 200a Ovlio 3apecucmpuposano 12284 zemnempscenuti. M3 nux 3383 mecmuuvix 3emnempsicenuil
(npouzowedwux Ha meppumopuu Azepdaudcana), 3314 peeuonanvhvix u 4011 omoanenuvix 3emie-
mpsicenuii. Kpome amozo, 6w110 3apuxcuposaro 1463 crabvix moauxa (3apurcuposanvix 0OHOU cmanyuetl)
u 1575 npomviuinennuvix 63pwisos. 1lo cpasuenuio ¢ 2021 200om koruvecmso zemaempscenuti 8 2022 200y u
KOAUYecmao 8vloeasieMoll celicmuieckol snepeuu ymenvuunuces. Tax, ¢ 2021 2. npouzoutno 6071 zemnemps-
cenutl: Konuuecmeo evioenusuietics ceticmuyeckoti snepeuu y £=6.02-10'2 /e, maxcumanvhas macnumyoa ml
= 5.1. B 2022 2. xonuuecmeo evidenusuielica ceticmuyeckoti smepauu cocmaeuno y E=8.55-10" Jxc,
maxcumanvran maenumyoa ml = 4,9. B meuenue 2022 200a ceticmuynocms Habmodanacy Ha bonvuwiom
Kasxase, 6 6acceiine Cpeouneti Kypvi u Kacnutickom mope. Ceticmuueckas akmusuzayus Habaooaemcst no
3anaono-Kacnuiickomy, Ilanemupcro-Anweponckomy, Aoocuuaii-Anamckomy, Ianooscauai-Anasanckomy,
T'azaxcxo-Cuenaxcrkomy, Tanviuwckomy, Axeatickomy, Caneauan-Oeypoxcyckomy, [apaboeas-Cagpuopyo-
ckomy, Aepaxancko-Kacnagoockomy. B Jlokbamane npousouiio ouepeonoe uzgepicerue epa3e6020 8VIKand,
U HA OCHOGE 8PEMEHU Npuxooa 60JH OM CHAHYUll OblIu onpeodeneHvl Nepuod AKMuGU3AYUY U3GEPIHCEHUS
2pA3e6blX GYIKAHOB, 2yOUHA 04a2a, NPOOOJICUMENbHOCIb U3BEPICEHU U IHEPUs, BbICEODONUCOEHHAs GO

BpPEMA U36EPIHCEHUAL.
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boviu onpedenensvt mexanuzmuvl ouazoe 48 semaempsaceHull. AHanu3 ocetl cxrcamus U pacmadiCceHus,
BINOTHEHHBIU HA OCHOBE OQHHLIX O MEXAHUZMAX 0YA208 3eMIempACEHUll, NOKA3AA, YMO YEHMPAlbHas U
3aNnAoHas Yacmu meppumopuy pecnyoauKu 8 OCHOBHOM XAPAKMEPUIVIOMCI CHCUMAOWUM HANPAHCEHUEM.
Hanpsiicenue pacmsocenusn nabnooaemes 6 pationax I ooycman-Abwepon u 6 yenmpanvhuix wacmsax Kacnus,
a makoce 8 pationax I yoa-Iycap.

KiroueBble cioBa: ceiicMuueckuii ananms, 3anagHo-Kacnuiickuii pasiom, [lansmupo-AOmiepoHCKuid,
AmKudaii-ATaTCKUA TEKTOHHYECKHUE DPA3JIOMBI, aHaJi3 MEXaHW3MOB 0YaroB 3E€MIICTPSICEHUH, TpsA3eBOM

BYJIKaH.

Introduction

In the article, the seismic activity of Azerbaijan and neighboring regions in 2022 is analyzed within the
framework of 38.0-42.0° north latitudes and 44.5-52.0° east longitudes. The high seismicity of this region is
mainly related to large tectonic structures such as the south-east sinking of the Greater Caucasus, the Kura
depression, the northeastern slope of the Lesser Caucasus, Talysh and the Caspian Sea water area. As in
previous years, seismic monitoring in the mentioned region was carried out by the Republican Seismological
Service Center of the Azerbaijan National Academy of Sciences. In 2021, the seismic station network of
RSXM ANAS consisted of 35 digital stations and also included data from three Georgian stations (BGD,
DDFL, VSHL) and two Turkish stations (IGD, Hakkart). The technical equipment of stations of RSXM ANAS
is described in detail in the article [3]. [2] in the article, earthquakes with a magnitude of mI=3.0 and greater
are recorded in a wide area of the republic, including in the areas of the shelf zone of the Caspian Sea. In the
remaining water area of the Caspian Sea and in the territories of neighboring countries, it is possible to register
shocks with mI>3.0.

Processing Methodology

The methods of determining the main characteristics of earthquakes have remained the same. Antelope
Real-Time System, version 5.6, dbloc2 software was used for the localization of earthquakes, and the average
velocity model of the deep geological structure of Azerbaijan was applied [7, 9]. In the article, two approaches
were used for the calculation of focal mechanisms: the analysis of the first signs of P-waves and the wave
inversion method. Time-Domain Moment Tensor INVerseCode (TDMT INVC) algorithm was used for
waveform inversion [4, 5]. The main seismogram source was the Republic Seismological Service Center, from
where the data was downloaded in MiniSEED format and converted to SAC format. Broadband seismograms
were selected according to distance (70-350 km) and had to be of sufficient length (interval from P-waves to
S-waves) and quality (high signal-to-noise ratio and no clipping). Preparation of seismograms for inversion
consisted of several stages: removal of the input part of P-wave, deconvolution (restoration of real ground
displacements), determination of epicentral distance, straight and reverse azimuths, calculation of radial and
transverse components and filtering. Deconvolution was performed in the time domain, and a 4th-order
Butterworth filter was used for the bandpass filter.

Analysis of seismicity

During 2022, 62 seismicity analyzes were conducted based on digital data. During that year, 12,284
earthquakes were recorded. 3383 of them are local (territory of Azerbaijan), 3314 are regional and 4011 are
remote earthquakes [10]. In addition, 1575 explosions and 1 volcano were recorded. A map of the epicenters
of the earthquakes that occurred in the territory of Azerbaijan was drawn up (Figure 1).
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Figure 1. Map of epicenters of earthquakes that occurred in Azerbaijan

In 2022, 52 earthquakes with magnitude ml>3 were recorded in the territory of Azerbaijan. 19
perceptible earthquakes were recorded in Azerbaijan and adjacent areas. A map of epicenters of earthquakes
with magnitude ml>3 and felt was constructed (Figure 2).
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Figure 2. Map of epicenters of earthquakes with a magnitude mi>3 in the territory of Azerbaijan
and felt in Azerbaijan and adjacent territories during 2022

The analysis of the number of earthquakes that occurred in Azerbaijan and the distribution of the
released seismic energy by month (Figure 3.) shows that the released seismic energy was higher in January
than in other months. This is related to the strong magnitude mi=4.9 earthquake that occurred in Zangilan
region. In May, the number of earthquakes was higher than in other months.
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Figure 3. Distribution of the number of earthquakes in Azerbaijan and the
released seismic energy by month

An activity map of 2022 was drawn up and analyzed to monitor the change of the seismic regime over
time (Fig. 4). In 2022, high seismic activity is observed in some areas, while other areas are characterized by
low seismicity.
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Figure 4 Activity map of Azerbaijan and adjacent territories in 2022

As can be seen from the map, activity was high in Shamakhi-Ismayilli (A10=1.7-2.0), Gusar-Guba,
(A10=1.5-1.7), Talish (A10=1.6-2.0) zones. Zagatala-Balaken, Azerbaijan-Georgia border on the southeastern
slope of the Greater Caucasus is characterized by values (A10=1.3-1.8). In 2022, an increase in seismicity was
recorded in the Small Caucasus, Middle Kur (Kazakh-Aghstafa, Samukh area (A10=1.0-1.6). In addition, in
the north and center of the Caspian (A10=0.4-0.6), in the south of the Caspian (A10=1.0- 1.6) increased
seismicity was recorded on the Georgia-Armenia border (A10=1.6-2.0).

Greater Caucasus area. A seismological fault has been established along the Balaken-Gabala Il profile
passing through the seismoactive zone of Azerbaijan (Figure 5.). The profile extends along the Ayrichay-Aletsh
deep fault in the pan-Caucasus direction. The density of earthquakes is observed in the Zagatala-Balakan area in
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the north-west direction of the intersection. 2 earthquakes with magnitude ml<4.2 were registered in Zagatala
territory. On April 15, at 17:02 local time, an earthquake with a magnitude of ml-3.9 was recorded in the Zagatala
area, 7 km southeast of the Zagatala station. The earthquake was felt up to 4 in the epicenter and 3 in nearby
residential areas. An imperceptible earthquake with a magnitude of 3.2 was recorded in the Balaken area. In the
north-west direction of the fault, earthquakes are mainly distributed at a depth of 3-23 km. The shock with
magnitude ml=4.2 occurred within 9 km of the subsidence layer, earthquakes with ml<3.9 occurred at a depth of
18 km. The earthquake foci are located in the impact zone of the Alazan-Eyrichay fault.

An increase in seismicity is observed in the Sheki-Gabala plains. Against the background of weak
seismicity, an earthquake with a magnitude of ml=3.0 was recorded in Sheki region. The earthquake was felt
up to 3 points in the epicenter. The earthquake occurred within a 7 km depth subsidence layer. The epicenters
of the earthquake are located in the impact zone of the Alazan-Eyrichay fault. In the Sheki-Gabala plains,
earthquakes are mainly spread at a depth of 2-30 km. Earthquakes with depths of up to 40 km were recorded
in these areas. Seismicity in Shamakhi-Ismayilli zone in 2022 compared to 2021 was higher than the
background level. When moving to the Shamakhi-Ismayilli zone, one observes the migration of the hearths in
the NE and NE direction. The northern part of the Shamakhi-Ismayilli zone is more active. A density of
hypocenters is observed at a depth of 4-12 km up to the Dashgil-Mudrasa and Alazan-Ayrichay-Alat faults.
Here, reflective boundaries are located at a depth of 10-12 km. Earthquakes with magnitude ml<1.9 were
distributed at a depth of 10 km.

On September 1, at 22:21 local time, an earthquake with a magnitude of ml=3.4 was recorded in Agsu
district, 10 km southwest of Pirgulu station. The earthquake was felt up to 3 points. As can be seen from the
section, earthquakes with great depths also occur in Shamakhi-Ismayilli area. In the Ismayilli district, an
earthquake with an imperceptible magnitude of ml=3.0 occurred at a depth of 44 km. 2 earthquakes with
magnitude ml>3.0 were recorded in Gobustan territory. On October 29, at 17:50 local time, an earthquake with
a magnitude of ml=3.6 was registered in Gobustan region, 42 km south of Pirgulu station. The earthquake was
felt up to 3 points. After the earthquake, an imperceptible earthquake with a magnitude of ml=3.1 was recorded
on October 30. The earthquakes occurred within the 4 km deep subsidence layer.

300
d(km)

Figure 5. Seismological cross-section at depth in the NW-SW direction in the Greater Caucasus
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The territory of the Lesser Caucasus. In order to study the seismicity of the Karabakh territory in
2022, a map of epicenters of explosions and earthquakes was created (Figure 6). In contrast to 2021, a decrease
in the number of explosions due to road construction in the territory of Karabakh is observed. Industrial
explosions were registered in Kalbajar area in 2022 as it happens every year. This leads to an increase in the
seismic activity of the area.

The reason for the increase in the number of explosions in the territory of Karabakh is the construction
of roads. In connection with the construction of roads, mountains and tunnels are blown up in the areas. |
would like to mention that the waveform of road construction explosions differs from that of industrial
explosions. Activation is observed in Agdam and Zangilan areas in 2022. On January 16, at 07:25 local time,
an earthquake with a magnitude of ml=4.9 was recorded in Zangilan district, 53 km northeast of Ordubad
station. The earthquake was felt up to 5 in the epicenter and 4-3 in the surrounding regions. 1 foreshock and 7
aftershocks were recorded before the mainshock. A spatial distribution map of the seismic intensity of the
earthquake that occurred in Zangilan region was drawn up based on the ELER program (Figure 6).
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Figure 6. Map of epicenters of earthquakes in the territory of Karabakh and
spatial distribution map of seismic intensity
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On October 4, at 05:41 local time, an earthquake of magnitude ml=3.5 was recorded in Agdam region,
9 km southwest of Barda station. The earthquake was not felt.

Caspian water area. In 2022, compared to 2021, the seismicity of the Caspian Sea was lower than the
background level. The analysis of the distribution of the number of earthquakes and the released seismic energy
shows that the number of earthquakes and the released seismic energy have decreased. The occurrence of
earthquakes with magnitude ml<4.2 in the Central Caspian water area is related to the activation of the
Makhachkala-Krasnavodsk fault. The concentration of earthquakes in the center is observed at the intersection
of the Agrakhan-Krasnavodsk and transverse Karabogaz Safidrud faults. The foci are spread at a depth of 3-
62 km. Towards the center, the increase of earthquakes with magnitude mI>3 is registered. Earthquakes with
magnitude ml>3 are observed to be distributed at a depth of 23-62 km. The highest earthquake magnitude in
the Caspian water area was ml=4.3. The earthquake occurred at a depth of 62 km.

Erupting mud volcano. The Lokbatan mud volcano is one of the world-famous volcanoes located on
the Absheron Peninsula of Azerbaijan, near the Lokbatan settlement. This volcano is recognized in both local
and international scientific circles as an important natural phenomenon for researchers interested in mud
volcanism. The Lokbatan mud volcano first erupted in 1810 and has been active many times since then. During
volcanic eruptions, mud, oil, gas and water come to the surface and cover large areas. In 2001, a large mudflow
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occurred during the activity of the Lokbatan volcano, and this event attracted the attention of local and
international media [1, 6]. On 11.08.2022 at 09:36 local time, another eruption of the mud volcano was
observed in Lokbatan. Based on the arrival times of the waves from the stations for the event, the activation
period of the eruption of mud volcanoes, the depth of the crater, the continuity of the eruption and the energy
released during the eruption were determined.

Figure 7. Earthquakes ruptures and epicenters map that occurred in the Caspian water area during 2022.
Fractures: 1- Agrakhan-Krasnavodsk; 2 — Makhachkala-Krasnavodsk; 3- Absheron-
Pribalkhan; 4 — Sangachal-Ogurchu; 5- Mil-Khishishlar 6 - Garabogaz-Safidrud,;

7 — Laxiridjan [11, 13]

Figure 8. Map of epicenters of earthquakes and volcanoes that occurred on 01.05.2022-11.08.2022
Based on the arrival time of the waves from the stations of the volcano, the activation period of the mud
volcano eruption is 05:36, the depth is h-3, and the duration of the eruption is 5 minutes. 12 sec., the seismic
energy released during the eruption was determined to be £=0.6-107.
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The volcano was recorded by telemetric seismic stations at Gobu, Nardaran, Gala, Gobustan, Shirvan,

Gusar stations.

Mechanisms of earthquake foci.

In 2022, an analysis of the focal mechanisms of 9 earthquakes in the territory of the Greater Caucasus
was carried out (Fig. 9) [8]. On March 1 at 14:34:34 local time, an earthquake with magnitude ml=4.2 and
depth H=9 km was recorded in Zagatala region. The directions of both compression (P) and tension (T) axes
of the earthquake are oriented in the plane close to the horizon (PL=9-28). A sharp angle of incidence (DP=77-
64) was determined for both nodal planes. Displacement values at the hearth show that left-lateral displacement
is dominantly uplift-type movement, and is consistent with the Kakheti transverse fault. It should be noted that
On April 15 at 17:02:35 local time, another earthquake was registered in Zagatala region (magnitude mi=3.9
and depth H=23 km). The direction of the compressive (P) stress axes of the earthquake are oriented in the
plane close to the horizon (PL=8). A sharp angle of incidence (DP=57-41) was determined for both nodal
planes. The value of the displacement in the hearth shows that the fault-uplift type of movement is dominant,
and is consistent with the longitudinal Shambul-Ismailli fault.

AR
2 &
-
/ e
10~ 4
ol e S
B Vi o /~j2 0
a ;-’?\3-#" 4 S
-
i Y,
«
*’ ’ /7
5 lom- J\mn
g ‘e
Sy
/
/
Nedagm
7 Ng
. \:"-
. Sesa
Vot
vt
\ . e
[
b
o
¥ 46 41
e -

Qi 6
A
> B /
SA 1 o
7.y 6
. " '
.
|
\\i: *:a 3 P
NN o | g
P \“‘:/
e’
g T
7 \ |
/ 2
./ ®
7 /
asl
4| 4
b

Horokatin névleri ¢
Qinlib-galxma

QO aiib-disme

, Yerdayisma
(7 S —
@ Qnlib-galxma- yerdayis.
@ Qurilib-diigma- yerdayis

2

Figure 9. Focal mechanisms of earthquakes with mI>3.0 that occurred in the first half of 2022
(Map of ruptures was compiled by:[12-13])

Ruptures: 1-Dashgil-Madrasa, 2-Vendam, 3 - Gokchay, 4-Siyazan, 5-Zangi-Kozluchay,
6-Germian, 7-Acichay-Alat, 8-Western-Caspian, 9-Arpu-Samur, 10-Ganjachay-Alazan,
11-Kazakh-Signakh, 12-Northern -Acinour, 13-lori, 14-Kur, 15-Mingachevir-Saatli,
16-Bashlibel, 17-Palmir-Apsheron, 18-Akhti-Niigedi-Kiliziali, 19-Talish, 20-Yardimli,
21-Ontalish, 22-Center - Khazar, 23 - Apsheron-Pribalkhan, 24 - Sangachal-Ogurchi,

25 - Chikishes, 26 - Yashma flexure, 26a - Gyzilagac, 27 - Shakhov-Azizbeyov, 28 - Garabogaz-Safidra
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On July 23, at 12:09:11 local time, an earthquake with a magnitude of ml=3.1 and a depth of H=7 km
was registered in Balakan region. The direction of the compression axis (P) of the earthquake is horizontal
(PL=0), and the direction of the tension stress axis (T) is oriented in the plane close to vertical (PL=53). A
sharp angle of incidence (DP=56-56) was determined for both nodal planes. The value of the displacement in
the furnace shows that the fault-uplift-displacement type of movement prevails, and it is consistent with the
Vandam Sharur-zakatala faults.

In 2020, the increase in seismicity, which began at the collision of the Shamakhi and Hajigabul
seismogenic zones, continues in 2022. On February 7, at 17:56:11 local time, an earthquake with a magnitude
of ml=3.4 and a depth of H=6 km was recorded in Hajigabul region. The value of the displacement in the
furnace indicates the predominance of fault-uplift type movement and is consistent with the Kura fault.

The strongest earthquake of the year occurred on January 16 at 07:25:04 local time in Zangilan region
(magnitude mI=4.9 and depth H=6 km) was registered. Both compression (P) and tension (T) axes of the
earthquake are oriented in the plane close to the horizon (PL=8-1). A sharp dip angle (DP=85-83) has been
determined for both nodal planes, and the value of the displacement in the focus indicates that the movement

of the left side displacement type prevails [8].
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Figure 10. Distribution map of the Lode-Nadai coefficient calculated on the basis of
the mechanisms of the earthquakes that occurred in 2022

On March 9, at 22:24:54 local time, an earthquake with a magnitude of ml=3.0 and a depth of H=13 km
was recorded in Goranboy region. After that earthquake, another earthquake with a depth of H=17 km was
recorded at 22:22:22 local time on April 28. Earthquakes occurred as a result of compressional stress.
Displacement values at the hearth indicate a dominant fault-uplift type movement, and are consistent with the
Jamubi Kura fault. On October 28 at 11:09:16 local time, another earthquake with magnitude mi=3.0 and depth
H=10 km was recorded in Goranboy region. Both compression (P) and tension (T) axes of the earthquake are
oriented in the plane close to the horizon (PL=11-23). A sharp angle of incidence (DP=82-66) was determined
for both nodal planes. The value of the displacement in the furnace shows that the movement of the left-side
displacement type prevails, and is compatible with the Arpa-Samur fault.

On July 31 at 18:35:12 local time, the magnitude mI=3.3 and the depth H=10 km in Jalilabad region.
Both the compression (P) and tension (T) axes of the earthquake were oriented in the plane close to the horizon
(PL=11-15) and right-lateral displacement-type movements were determined in the center and were consistent
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with the Burovar fault. However, on September 6, at 08:05:52 local time, another earthquake with magnitude
ml=3.0 and depth H=41 km was recorded in Jalilabad region. A flat incidence angle (DP=24) was determined
for the second nodal plane of the earthquake. The value of the displacement in the hearth shows that the
overthrust-type movement is dominant, and is consistent with the Bilasuvar fault.

In addition, it should be noted that several strong earthquakes with magnitude ml=5.5-5.7 and depth
H=15-28 km were recorded on the territory of Iran from September 21 to October 5. The value of the
displacement in the crater shows that the fault-uplift type of left-lateral displacement type of movement
prevails, and is consistent with the Bagkale Khoy and Tabriz faults.

The Caspian Sea water area in 2022 is characterized by high seismicity, as in previous years. The
mechanism of a total of 14 earthquakes with magnitude mI>3.0 in 2022 in the Caspian Sea region was worked
out. The analysis showed that the earthquakes occurred mainly in the intersection zones of the Agrakhan-
Krasnovodsk, Sangachal-Ogurchu (Krasnopolyansk), Shakhovo-Azizbeyov and Garabogaz-Safidrud faults.

Thus, as a result of the orientation of the compression and tension axes, a distribution map of the Lode-
Nadayi coefficient was constructed. As can be seen from the picture, the central, southern and western part of
the territory of the republic is mainly characterized by compressive stress. Tensile stress is observed in the
Gobustan-Absheron area and the middle parts of the Caspian Sea, and in the Guba-Gusar region (Fig. 10).

Conclusion

During 2022, 62 seismicity analyzes were conducted based on digital data. 12,284 earthquakes were
recorded during the year. Of them, 19 perceptible earthquakes were recorded. In the territory of Azerbaijan,
the strongest earthquake with a magnitude of ml-4.9 occurred in the Zangilan area.

In 2022, the explosions that occurred during road construction in the Karabakh area decreased, and
activation was observed in the Agdam and Zangilan areas in 2022. Activity was high in Shamakhi-lsmayilli,
Gusar-Guba, Gabala-Khinalig and Talish zones. On the southeastern slope of the Greater Caucasus, Zagatala-
Balakane (A10=1.0-1.6), Small Caucasus, Gazakh-Aghstafa (A10=1.0-1.6) values are characterized. In 2022,
an increase in seismicity was recorded in the Samukh area. At the same time, weak seismicity is observed in
the Caspian Sea. Seismicity was high on the Georgia-Armenia border (A10=1.6-2.0). An increase in activity
compared to 2021 (A10=1.6-2.0) is observed in the Iranian region

On 11.08.2022 at 09:36 local time, a mud volcano erupted in Lokbatan, and based on the arrival times
of the waves from the stations for the event, the activation period of the mud volcano eruption, the depth of
the crater, the duration of the eruption, and the energy released during the eruption were determined.

2022 An increase in seismicity is observed in Goranboy and Neftchala regions. Two earthquakes with
magnitude ml=3.0 were recorded in Neftchala region on January 14 at 17:45:36 local time and on April 20 at
20:09:08 local time. Earthquakes occurred as a result of tensile stress. The value of the displacement in the
furnace shows that the fault-fall type of movement prevails, and it is compatible with the Pirsaat-Salyan-
Neftchala fault.

On March 09 at 22:24:54 local time, an earthquake with a magnitude of ml=3.0 was recorded in
Goranboy region. After that earthquake, another earthquake was registered on April 28 at 22:22:22 local time.
Earthquakes occurred as a result of compressional stress. The value of the displacement in the hearth indicates
a dominant fault-uplift type of movement, and is consistent with Kura faulting. The mechanism of 14
earthquakes with magnitude ml>3.0 in 2022 in the Caspian water area has been worked out. The analysis
showed that the earthquakes occurred mainly in the intersection zones of the Agrakhan-Krasnovodsk,
Sangachal-Ogurchu (Krasnopolyansk), Shakhovo-Azizbeyov and Garabogaz-Safidrud faults. The values of
the displacement in the hearth show that the movements of the broken and falling type prevail.

The analysis of compression and tension axes based on the data of the earthquake source mechanisms
showed that the central and western part of the territory of the republic is mainly characterized by compression
stress. Tension is observed in the Gobustan-Absheron area and the middle parts of the Caspian Sea, and in the
Guba-Gusar region.
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